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Abstract 

A shaft foj a hockey stick comprised of a non-metallic elongated member 
having a generally rectangular ero^-section; a. first layer comprised «f 1 resilient 
yel lough material bonded in the member; a second layer comprised of metal 
applied tt> the first layer by a metal deposition process; and a third layer 
5 comprised of a clear resilient, tough material encasing said second layer of metal. 



MiyrALlZfcU HOOKEY STICK 

The present invention relates generally to hockey sticks, and more 
parlicularJy to a non-metallic shaft for a hockey slick having an outeT metallic 
5 layer to enhance the appearance thereof. 

Background of th e Invention 
Tradition wood hockey slicks experience a high rate of wear, fatigue and 
breakage as a result of the severe stress and strain e*eried thereon during a 
typical hockey game. Hockey slicks fonned of other materials less susceptible to 

10 wear and breakage than conventional wood sticks are known. For example* U.S. 
Patent No, 3,934,375 to Easton et al. discloses a hockey stick having an. elongated 
holloa shaft formed of a btgh strength aluminum alloy. It is also known Lo 
provide shafts for hockey sticks formed of nun-metal materials, $ucli as plastics 
and composites. Hockey stick shafts formed of pins II C or composite material* 

!5 offer a wide range of performance as well as cost. In this respect, some composite 
.shafts can rival the high strength g.nd superior performance of metal shaft*. 
However, like alloy tnetai shafts, lltey anc generally more costly than wood and are 
therefore generally used hy players such as professionals or advanced amateurs, 
fn this respect, the higher performance and higher cost of an alloy alictuftuirti or 

20 expensive composite hockey stick is generally rtot required or com mens v rated with 
the skill level of mast amateur hockey players. Leaser-priced composite sticks or 
plastic hockey slicks arc generally more suited, price- wise nnd performance-wise, 
for beginners and tnost amateur hockey players. However, many amateurs, and 
professionals, whether using high-end or low-end non-metallic stfeks, prefer the 

25 appearance or look ol a metal shaft hockey stick for the image and radiance they 
provide. 

The present invention thus provides a hockey slick and particularly the 
shaft tlierefor, which shaft is formed primarily of a non-metal lie material having 
a brilliant metallic outer surface lo enhance the appearance thereof, which 
30 metallic finish does not affect the physical properties of 1 he non-met ailic shaft, yet 
ik strong and durable enough lo withstand Lho forces and impacts exerted thereon 
during hockey games. 



Summary of tlie Invention 

In acco refuse with ihe present invention, there is provided a, shaft for a 
hockey stick comprised of sin elongated member Conned of a graphite fiber and 
a polymer matrk. A layer of an adhesion enhancing material is applied bo (he 
5 composite elongated member- A thin metallic layer is applied 10 the bn&c layer 
by a vapor vacuum deposition process. A dear protective layer Is applied over the 
metal foyer. 1 'lie base layer, metallic layer and top layer have an overall Lhidtuess 
of less than approximately ,003 indies. 

In accordance with another aspect of the present invention, there is 
provided a shaft for a hockey stick comprised ol a composite member formed, of 
graphite fiber in a pofywjer matrix, a base layer of a plastic material bonded to the 
member, a metallic layer encasing the base layer, Ihe metallic layeT being applied 
to die base lave/ by a vacuum deposition procedure, and a top layer of a clear 
plastic material* wherein the base coal, tw&lal layer and top coat having a ihickoess 
IS of less than approximately 0.003 inches. 

In accordance with another aspect of Ihe present invention, there is 
provided a shaft for a hockey slick comprised of an elongated member formed 
primarily erf a iion*meUdljc material, an inner layer comprised of an adhesion- 
promoting and surface-smoothing material covering the outer surface o£ the 
20 tubular member, an intermediate layer comprised of deposited metat covering the 
fir&i layer, the second layer having a thickness not greater Than .000001 inch, and 
an ouicr layer comprised of a ctear, tough yet resilient material. 

It is ait ohjeef of the present invention fo provide a shaft for 51 hockey stick 
having performance characteristics of a polymer composite or wood shaft with the 
25 external appearance o[ u mctalfzcd shaft. 

Another ohjeel of Hie present invention is to provide a Jih«rt as described 
al>c»ve which is formed of a non-metallic material having a outer visible metallic 
surface. 

Another object of the present invention is Co provide a shaft for a hookey 
30 stick having a Imlfitiiu melaltic outer surface, 

A still further object of the present invention is to p/ovidc a shaft as 
described above wherein the outer nietalh'c Surface is comprised of a meial 
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seJeeted from Ihe group consisting of aluminum, copper gold or silver. 

Another object of the present invention is to provide a method of applying 
a metal coating to a non-metaflie sfxatt. for a hockey stick- 

Another object of the present invention is 10 provide a method auj described 
5 above wherein the metallic materia] is applied by a vacuum vapor deposition 
process. 

Another object of the present invention is to provide a method as described 
above wherein the metallic material is applied by an ion sputtering technique. 
These and other objects and advantages v/ill become apparent from the 
10 following description of a preferred embodiment of the invention taken together 
with the accompanying drawings. 

Brief Description of Pf awlnes 
The invention may lake Conn in certain parts and Arrangement of parts, 
preferred embodiments of which will be de&cribed in detail in the specif icattou 
15 and illustrated in the accompanying drawings wherein: 

FIG. 1 is an exploded view of a hockey stick showing a tubular shaft 
according to the present invention; 

FIG. 2 is an enlarged sectional view taken along line 2-2 of FIG. 1 
illustrating die surface composition thereof; and 
20 F.tG, 3 is a sectional view of a shaft illustrating a surface composition 

according to another wpecL of the present invention, 

Brief D «qiPlton of P refe rred Embodiment 
Referring now to the drawings wherein the showings are for the purpose 
of illustrating a preferred embodiment of the invention, and rvot for the purpose 
25 «f limiting same, MCJ. I shows the construction nr<i hockey stick 30 having a alfcifl 
or bundle 12, a Made 34, hi id u shank 1(5 which interconnects shaft (2 and Marie 
M. The present invention relates generally to S I lull 12, and more parlicuJady, ft) 
a non-metallic shaft 12 having a thin metallic Outer layer to enhance Ihe 
appearance tfiercof. The invention is particularly applicable for providing a 
30 metallic appearance to a polymer/graphite composite elongated hollow sliafl 12 
and wit I be described with particular reference thereto. However, it will be 
appreciated from a fnrilier reading of the specif ics lion that the presem invention 



may also be used for providing a metallic finish on shafts of wOOd r t><hcr fibrous 
materials, plastic, or composites, such as fiberglass, graph rte, KBVI-AR (which is 
a registered trademark of IU. Dul'OflL de Nerilours & Co,), or for providing a 
metallic finish on blade 14 or an "end plug" (noL shown) which is sometimes 
5 incorporated iMo (he e-Jtid of lite shmft opposite blade 14 to increase I tie length 
thereof, without deviating from the present invention. 

Referring now lo JIG. 2> a cross-sectional view of shaft 12 is shown. Jtti the 
embodiment shown, shaft 12 is hollow And bftS a generally rectangular cros&- 
scciion and an iimcr cavity which defines a wall poriio/i 22. A first layer 30 of an 

10 adhesion -promo Ling and Surftwc smoothing material is preferably applied to wall 
portion 22 of shaf t 1 2 r T .ayer 30 may or may not be r equi red, d epending upon the 
material forming shaft 12. Layer 50 is preferably an inert material which would 
adhere to shaft 12 and provide a good adhesion promoting outer surface. The 
material must also be sufficiently resilient and tough enough lo withstand the 

15 normal fie* tag and impact typically experienced by llie shaft of a hockey stick En 
normal use, 

In addition to (lie forgoing, the material forming layer 30 should have a 
temperature resistance when cured or set. In this raped, shaft 12 of hockey stick 
L0 is typical ]y assembled to blade 14 by means of a hot mell adhesive (not shewn) 

20 applied to shank 16. Generally, a "heat-wTap" having electrical heating element 
therein is wrapped around shaft 12 to preheat samp prior lo assembly. Such heat- 
wrsip may generate sufficient heat to heal the shaft up to over 3(WrF and \ip r }{ 
is therefore necessaiy llial layer 30 should he able to withstand temperatures 
presently estimated in the area of WifF without discoloration, melftog or 

25 del erj oral jug. in any way. Organic materials, Mich as varnirtien or polymeric 
niiUciiaiH KLidi (ik l lie miosis, as lor example, epoxfes, urct bancs, »nd 
thermoplastics as for example, acrylics and polyesters, may form layer 30, tn a 
preferred embodiment, a so-called "Inug-oil" varnish is used. A long-oir varnish 
requires a longer drying time and gives softer films llwj "shott-oil" varnishes, hut 

30 fere mure flexible and tougher. The varnish has u thickness of approxirrcaiely .0015 
inch. 

According to the present invention, an extremely thin layer o£ metal 40 is 
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applied to shaft 12 over layer 30. MemJ layer 40 may be applied by .several 
different processes, such as vacuum vapor deposition ion sputtering metallic arc 
spray or electrodeposilfotL Vacuum vapor deposition and metal sputtering 
deposition are believed to be the preferable methods of applying, metal layer 40 
5 because of The abilhy to control lite thickness of the metal as well as the brill jam 
finish of tile metal coated object. Electrodeposition is believed to be the least 
desirable of the aforementioned processes because of the less than satisfactory 
coating created by 5uch process. The poorer results are caused by the difficulty 
of electricEitly charging a non-metallic shaft as well as the difficulty of creating a 

10 uniform current density therealcmg. 

Vacuum vapor metallizing is a process for depositing metafc or alloys, 
luuler high vacuum conditions, upon surfaces of metals, plaslic, paper, textiles or 
other materials. Articles to he inetalhwJ nrejnountcd on a suitable folding fixture 
and placed within n vacuum chamber with a small amount of metallising material. 

15 'Hie metallizing material Ls either bung from tuogsien filaments used to melt the 
material, nr is contained J a boa is or crucibles. A very high vacuum, oti tho order 
ol ,5 micron (0.0005 mmHg) or lower » is produced in the chamber. The tungsten 
filaments are heated until the metallizing materia! vaporizes and radiates 
throughout Ihe chamber- As the metal vaporizes, contaminants such a* organic 

20 materials (i_e_ a grease, oil, el a), moisture and chides are desorbed from the metal, 
producing vaporized particles of extremely pure metal. The vaporized metal 
which radiates from the tungsten filaments or crucibles condenses upon the 
article within the chamber, i.e., *hate 12. Vacuum metallizing produces a coating 
which is extremely thin and because of the purity of die me La I produces a brilliant 

25 finish, which precisely follows Hie pattern of the coated object. The coating 
thickness can he conH'oUed to one ten-millionth inch. Import ant ly„ vacuum vapor 
metallizing does not requite die work piece to be electrically conductive, thereby 
allowing shaft* 12 formed of lWHionduotivc or poorly conductive plastics or 
graphite material to be COatcd. 

30 Meiat deposition by sputtering is a process which aim applies mel&l or 

alloy under vacuum conditions. Articles to be metaliaed arc mounted within a 
vacuum chamber together with a target (plate) of the metallizing material. 
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Charged ion* are accelerated toward the target *jf metallizing material. The ions 
caute rnelaf (0 be fele£i£cd from the target (plpie) aad bu uollcct on the article, 
i.e., shaft 12. As with the vapor deposition process, an extremely thin ooaLir^g of 
brillfriii finish may be applied to eJulA 12. 
5 The metal applied to shaft 1Z according to either process is preferably 

selected frojn the group consisting of aluminum, copper, gold or silver. Aluminum 
is particularly applicable because oC the brilliant high g1os* finish, as well as its 
cost relative lo the oUier materials. Layer 40 of deposited metal preferably has 
a thickness vl lew than .000010 inch (i.e., tea millionth inch) and preferably 

10 approximately .000004 inches (i,e. 3 four Jfcillionfh inch). 

To protect metallic layer 40, a thin outer layer 50 uf h dear material is 
applied over metallic layer 40, Outer layer 50 may he applied by an atomized 
spray, or may he applied by Lhe ion sputtering technique just described, to 
minimize the thickness of layer 50. As with layer 30, outer layer 50 j* preferably 

15 formed of. a tough, yet elastic material which bonds to metallic layer 40. A 
Ihcrmo&etting polymer material such as epoxy or poJyur ethane or a tliei moplastic 
such as polymethyl inethacrylate, lacquer, enamel, varnish, or like material may 
be \ised at layer 50. 

Referring now io llG- 3 h according to another aspect of the present 

20 ii wens ion, a thin intermediate colored layer 60 of a clear material may be 
provided between metallic layer 40 and prtjtcctive layer 50, Layer 60 may be 
formed of a clear material ivhfdi will absorb dyes if tapped thereto or may be a 
coating, snch as the previously described varnish, lacquer or polyurcthane having 
a colorant added thereto. In this respect, the brill fan u river color of an afllfftinum 

2S layer 40 would he covered by a clear color layer, e.g., blue, red, green, etc., to 
provide a tinted metallic appearance. An additional protective layer 50 may be 
applied thereto a* discussed above. In tins respect, layers 30, 50 and 60 may he 
the same material merely applied in distinct layers as set forth above. According 
to the present invention, layers 30, 40, 50 and 60 are preferably applied sudi (hat 

30 the overall thickness of layers 30, 40, 50 ami 60 is less than 0.003 inch. 

TJie present invention thus provides an extremely thin metallic coating and 
protective layer fnr non-metallic hockey sEiafts, thereby providing the appearance 
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of mel&L Moreover, unlike a metallic paint, such as an aluminum paint, I he 
deposited metal layer 40 JS much thinner and purer in COW position. Importantly, 
the extremely thin layers do not materially aifcet the mechanical performance 
dwacteri&lics of the composite shaft, and yet are tough enough to withstand 
5 impacts cxcrled thereon. 

The present invention has been described with respect to a preferred 
embodiment Modifications and alteration? will occur 1o those skilled in the art 
upon a reading and linden landing of the specification. Pot example, although the 
embodiments have been described with inspect to the shaft 12, blade T.4 could also 
10 be metalized a* described above. It is intended thai all such modifications arid 
alterations be included insofar as they come within the scope of the clarms rjr thct 
equivalents thereof. 
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Thus having described the invention, the fol1ov>ijug is claimed: 
1. A hockey Stick comprised of: 

a non-metal lie elongated shaft member; 

a first layer of a resilient yet tough polymeric Jiiaierial bonded to 
Raid shaft mender; 

a layer of metal applied to said first layer of polymeric material by 
a vacuum deposition process: and 

a second layer uf a resilient tough material eucosing said layer of 
metal, said first and second layers of material having a temperature resisiance 
atiTfi.cietit to avoid melting discoloration and decomposition of said layers. 

2v A Shaft for a hockey stick as defined in claim 1, wherein said firit 
layer and said second layer are formed of the same material. 

3. A shaft for & hockey stick as defined in claim 2, whwein said first 
and second layers are formed of a siliconized polyester. 

4. A shaft for a hockey stick comprised of: 

a composite tube formed of graphite fiber in a polyroer matrix; 

a base layer of a plastic material bonded to safd tube; 

a metallic layer encasing &aid base layer, said metallic layer applied 
to said base layer by a vacuum deposition procedure; and 

a top layer of a clear plastic material, said base euaf , metal layer and 
top coat having a difckneKS of less than approximately 0.003 inches. 

5. A shaft for a hockey slick as defined in claim 4, wherein said shaft 
includes a colored layer of a clear plastic material disposed between *aid n^ai 
layer and said top layer, 

6. A shaft for a hockey slick as defined in claim 4, wherein said metal 
layer is formed from a metal selected from tfie group consisting of aluminum, 
Cupper, silver or gold, 

7. A shaft for a hockey stick comprised of: 

an elongated member founed primarily of a noii-melallic material; 
an Jimcr layer comprised of au adhesion-promoting and surface- 
smoothing material covering llie outer surface of said tubular member; 

an iruermediafc layer comprised of deposited m£tal covering said 
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first layer, said second layer having a thickness not greater than .00001 inch; and 
atx outer layer comprised of a clear > tough yet resiUeul polymer 

inaier/al. 

8- .A shaft, for a huckey &ttcfc as defined in daim 7, wlterein said 
deposited metal is applied to said shaft, by a vacuum vapor deposition process, 

9r A shaft for a hockey slick as defined m claira 7, wherein said 
deposited inetnl is applied to said shaft by an ion sputtering process, 

10. A non -metallic component for a hockey stick having a generally 
smooth outer surface, a layer of deposited metal applied to said outer surface, said 
meial selected from a group consisting of ahuniiumi, copper, silver or gold acid 
applied to said component by a vanunn vapor deposrtion process, wherein said 
layer of deposited metal has a thickness of less than ,000010 inches thick. 



